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BUzKRftMu mi*?* ytmzffimmm#<7>t$ 
m£Kim±.<QfflR&®m-r&mRw-<'y vb. , 

-7 b. £WU fffie^-y F bmM7\=i-7tf%mLX 
lif:£if 2 3 mi7v3-7<DmZW, frS/tv F0>tt3 

interne'} mv*? t 

$tiX&9, ftW\i*Htz&tt<Vffi&*mLX. wISTn 
«fc 3 iz . flyfg^-y H fc ffSTn-r^ 

#Stk-f-?»i£^7l^-y FOBnX*t6. 

3t^«y KtfflcbSTifefcUSVvc. BuieSM(C©^h'-A$- 

Cff^JSl 0] f»3^4IE$c^jS£*§3E^-y.Fi:, Buffi 
jfi^^>yH^J*3tSrg«-rS3ti®i:. 3fcIdSi&f* 
fc. 1ifiaS£l§3fc^-y Viz* Df&££ixfcj£igi§3fr7)ie 

iwmmi 1 3 muzmi osmemmmmmzts^ 

%mzi ^X&%ZtttemWft<m&Q.Wb7n-7tiL 

litres i 2 ]' is^is i i feacosfciefiw^EKis^ 

"C „ m?Mcf£^m b m^.7n-7b CDttttQMZffiE-t 



mm#<mm<oimizT ? *4*r»«ii±fc*a 
ztixmz b zimb-t&mmm&sm. 
imxmi 3 1 mm&mtebttMmiz^&iemiz 
wmx=74?b. mszffimmmftbmsix^jyb 
<omm£Uffltzj*>y vb. ffi£^*%&.-r%mm 

mzmmmmwbnfo^&mzxvJ ycow±i,z&& 
Lxmf^tix^&zbzmmb^&mmmft^vv. 
insmi 4 ] miTu-7<rym^ifi. finely von 
zmm^zbtmLbf sn^i 3ssm<mmm: 

m/fijm^tix^hzt ztmb-tmim i 4£tt«) 

mb znm. b-tzmmi i 5 wLm<vm&%^ -y h . 
iis§ii-cv^ii:Sr^mi:-ri>«*Jii t>tm<m& 

m^m 1 8 3 flulE^ -y H*f^r < b %>miL<r>&Mztt 

«s*it*»o, KmztitzBftnmi&zmLx. mu7 
immzixx\i&;Zb$:mLb-tz>n?mi itm<m 

[ft^isi 9 ] m&u-yvtfm&Mz^ mim- 
y<7)nfmtf®&LtzmiiZhi,z-%i>. mmubm 
^m^is^eommbmmm-^miz^x zb z 
mtb^zm?zmi73dMco&&igdt^v. 

wmx?4?b, mmx^^^bmtmktmimb 
<r)m&*nwthmi<7ymL<?>>*v Yb. m^xx>y 
Mf-i x<mm&%^^*&wm.<r>7*-7b z 

Sjfift^^-yH. 

mm^mii^hx^^rb. «E^.5-f mait 

mmmmmmz^m-rhw!B^y vam&m 
ztiJzmm±mi&b . ms.^v^4^z^ 

f>tlTUS .Z b *w&b-$-hT&mm^~/ V . 

[000 1] 
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[0002] 

imk<r>ms} ft? < x?mw.<?)m®mtt.zms&t&ij 

lAft. mt\i. T77>f H - ■ V*-X^ 6 

1%. 2-tC014 2H*»4>14 4H (App lied 
Physics Le t t e s . Vo 1 . 6 2 . No. 
2, pp. 142-144, 199 2')-(c£tt3*L-Ot 
fti-pd. ^r-f^'cO^Srn-^KJnXL. 
SfcSgO&l 0 nm<r>ffi&M*&m0>&mTm-ofcy'V 

v-7&75+i-/3'<)\sh<v&mmiizimn±vtz 
mwngztix ^ h . ■■ -r ^w^wt^'-, 7o-r.j: t ami . 

*5fc6«Mv^*L, ie^^S«4 5^#b* v >- 
*fcSiU 3Sfe&2 otefc-rftd ft. H'fc^ 

HW3 -17143 4-%&mX'l$. Wb%Vy*-MZ 

uyxxitzmft LxtmmytzftSL-rz t bi> iz\ i? 

te«»ey#-;W*iWfc»!ft Late* ^fVA- b i£ii 
M#(7)mzft£.1r ftHfltl* zm^xm§&&4^y*^ 

_ttc#au vyx. fS/htr>*-/w^jRittL^7-f r 

[0003}' ■ r • *• '•• 

imiwm&LXo t-fmmi mmmm&mwiz 

£*&*&'fti • 

[oo 04] l*»u- ru-y-ttmu^wmimz 
f&-<om&MX'te: im®fttyt^v k . r 

4rty°u-7b<7)$mZx**=:y7- 7*- -X^ISM 

s-ffl^r. wfrxtitmzMw-rz>>jmti s $>&f<iit>* «« 

tf^ftSrf&Jffl) L # *>*f ft Z b WX'i tc 

[0005] ■ay j f'i'+<-£i6m Lt$&mx 

x yi-uy<-<o^L^iti^mb lt^-w^* y 
xosHk^-ir =?mm&m^t>ixx a o . mm 
^^&mi^^bmii(oiz^K}^femm:^L 
4*^f yxmm&z<&mbL. gimtfxmit. tm 

ikf&b^ fm&hitz. £te. T~Tv4 F ■ 

?X l^-X. 6 8^. 2 5^3531IK35 



331 (App 1 i edPhys i cs Lette 
s, Vol. 6 8. No. 25, pp. 353 1-35 

3 3. 1996) <rmx-\t. ijy^v^-vm&rm!* 
itebLx. *y+UJ*-(Oimizu--flt£%mL. 
ii y+VK-<nm& \)-Ty*bf4 #- v±<^tA 
n&miz^m L-cEtfrr &?tx zjnawm^ httx us 
*\ z\co^i>. mtm£m.z-£zmMft¥%bm<i 

<7^Wts3(&3kZ£mb u siBtf^s-ffc. *gSHk 

[00 06] ttz. mfo<r>±.<,z%m. uyx, f&'hfy 
*-)V*WtoLfzx?><yZWM~?Z1i&mX'\i: x? 

a ?kxzim: uyx%b'(?>$< <?>%&®&wism2ti 
t^&. znfzib. x=mr<?mmffmtoL. tmmfa 

7 I4 34^f8tc:li. #M**MrK>'#-/K i^-lf* 

u yx<7ymm. &tfvm#m^2iix\<^\ 
[ooo7] *^hjcobw«c mzw&t&mru-zr 

$>tzit>. iz^ikbismzimm&t&yt^ 

[00 08] 

iz; MTo&mmmLtz. 

[0009] ffim&M#b im loo, t> l< {jma: 

s-itftTn-y^jfiSL-ciatt. $^>t=> ia^<7 
fiiera-^. X7 4 yrimL^wmfobftfo? 

mmmbbft^&mfrzn&zwwsai^'y wmi 
m^mt&#btiitii-&m*t><?)'Mz «fc <-tft . 

ftMcom&'r i x?i&w.x'm^i>tix v^ftA.^ Kti^a 

■y KA«WWtT'* r ft.-4fc» X 7 'fW€« lifii:^rft 
^ft, ieil!^i:1f^Srie^ll±-rft^-v K<0ffl#i$ 

[ 0 0 1-0 1tnefi^7t^-y Kfc*JV^"Ci 15 
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-wwtt&mjbfflnam-t&z 1 iz j o . 

[00 11] 34>fc. «fiitt£**^v Kfcfcwc, 15 

^••/H{Uffi«ko. ftmztiti&ttvm&zmLx . mis - 
ma zmfrz z t -rs . 

[0013] 

lWb<r>W&mm *%91<?||;&S0!l£0®SrJH 

[00 143 01 fi#&HJlO-!U£0!l-t'£> 111(a) 
Ji*^OigS«^-/ KO£$|0. H 1 '( b )'«. H 
l(a>OAAfc*->fcBniiHT*5. 

[00 1 53 01 <a)fc*i . 1 tift^iwitW&fe 
fi*»4>$:l>X7-r 2|=SIMMT'{i. M7 80 

T**. #HiS0!ITJi, X5 A ¥BBiE\ltZ 3oW?7 K# 

^7-o-r43&^ft^TV^. .7-n-^4Wi. 01 
(b) fcjj^ilTV^idKISSfgU 0 nmtf>£Sjf]S 

iwtj*w*>.x?-f y^^mumzftfa-thmizte. m 

f§fi&iLffl<0jfIgL 0Oi.(f^-^M6^^1 Onmg 
mjSU&ZtlX^h. 01 (b) fclfcvvc. 7tt*»«cl' 
~ f ft 8 £i£gi§ft3S±fflTo-:r 4 Klftftf !> *tf>tf> 

i§ft9t;:£BI$ix.i>. X5>( ia»M*^l 0«fc 
OnmSLhL-OgftU 1ufBfflg*§ft9£i 9. 
0±ie?ia£$*i*:I2i§&{*:l 1^<0. filfgl 2tf> 

[0 0 1 63 ZZ\X\ Ta-rsoa^Wi. ifc-f/C* 
^^SShiO/J^Six&imtf&W^. 01 
(b) tSUiat:. X5>f rmf£ii#ti£g&i li 
•9 , fc-f *48C 1 0 n m&±lX7£?f-fZ> . ^y ,K 2 c?)± 



r4^)lS$h3&»VN-.y h'2c7>iS$h«};r);W»i:. 7*a- 

*HSI^^<orn-r5tSco-9->fX(i|5ci 0*» 
4>1 OOnm-CfeO. i>L. T'n-T't^^lEM^ 

frl l±-C«ift-C/h£<$:oTL;fc3. X^^^ilS^ 
««c^®*^iS:l 0 n mW.±LXj&rT-tZtetb. i> 

0*»^ 1 0 0 rimOTtC«-P7t46fc:«, hth^(3 

[0017 ]- JSLJzOJ: d 4; j6g«^fflTD-y*ix 
54 ^fc-«c^$iX^i£S§^ft^>y K*JlV>*l«f 
3^W^^,x>^x^'^B'Cffl^^i^TV^^•y K2:|EHK^> 

A. f2ii««ti:ffifgSrieliS4-rS3t^-y h*tf>ffl*fSS& 
5r^# < T* > tiff8tf>3£S£IL££ rtLh^* i k 3&n>Ttt2= 

[ooi8] act. siciiitwcjBv^fi-cv^jaeaMfi 

[0019302 (a)«. 0 1 -CJBV^nr-V^fcHftlt 

J^K<O7*n-Tr<7)S£^0. 02(b) «H^S*e«oro 
-~7<7M*mX'b& . 02 ( c ) (i. H.2(a)(C 

J3V»-CE3^«l<0]I^rS:3i*3 1 KffiO2o<0ffl<04'j*fB. BS: 
iiSffl (a|^U-ir*8<0flBIE)Sriail:Tff-) , fc«tv 

H2(b) twfcv^r. H^ftco3ocoia<0(f^>Cs c. c 

ariiSffi (***^—r*8tf5«3K* , rtIi:. a MT) -(cfeft 
[0 0 2 03 H2(a)CttlvC. 0!lx{f.Vn-r4*s 

S. Jt^fL. ^gcoSSt. 02 ( c ) "CSSfifcHft 
±3d.<Vftet&mcofm*m Steffi 
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LT52S£mv^k,,&Jgk LT7VU5-'7 
^£fflV^i§£-0l43$4 2Jg. &£fflV>£*§£<9J4ift4 
4ig. &£fflV^is^i9{4g;4 4J£k-$-6. 02 (b) . 

TM&tZtl&o Zttlib^ 02(a)Oi§£k.Ik3r>K 
Wk<r>imm:l 02 (b) <O«k3^0 

% -e^Hft^A <9 k 1 4 <D»HS 

[0021] Ta-:/4 1 3<9tM XliMtzm&Ztl 
If, M7 8 0nm«l/r- f3fc8£. IPSO. 6tf)tf 
3 AtmT'&S i k £#l£U r^b&^^St: 
(a) fti^\mfim&®<7)iE%m<0-72L%: 3 4 M m 

k-*-*®*«a*b^. 02 (b) <7)J§£-ti. BHB 
CCCfcTff ^Sr 2 52tf*g§ t4 3 £ 4 n vtS&SLtthZ. 'k 
**H4-t vvp. UrHCCCkSlt/G: 22L14. i&mWt 1 -5 

[00 2 2] 0314. 7*«R^K^^-<7) 

«rca t HmnTmcvtft e t rn- 1/± 

[ 0 0 2 3 ] 04 (4. j6^^3K%^ffl7-n-rcOSiJ<O0!I 
04(a)t4. 02<a)-C^$il5t0^«^K<O7- 
o~r50*«HW«Itt*ft*7 , n-^ 04 ( b ) 
(40 2 ( b ) T»3*ifcHaa»tt 1 3 <D5fc3t§SB##«J 
iftSilfcm— r. 04 (c) {4. H4'.(a).tt5^tH 

ScOilafcfrlfiJk^fr) : iJ it/04 < b ) lZt$\iX 

<nmfti&<F>Zj?icD*&£. E0>4j&£ii&g5'(¥&ffci'— 

-f 3t 8 cofi^lfi] k ) Kfctt£0r®0£ & LT 
v>&. '■ ■ * 

[00 24] 04(a)fci3VvT; 7*0-^1 9*4Q:ftit 

fi£$^5fc^WC^ B ^^K2 0. «i.i£ftllR^ 
*f!fej U > XT-m^ § ix^^f*:^— 3t 8«Oig3tM k L 

' * 2 2 W-f Xi4 . IHP 2 1 $ d (C&IWsoft 



A, ?uA£k'£ir£<D&^#fflw>£>ft&. iit4>^) 
&>l / vOttA7 8 0 nm<05lc<'5LAi^ai${4. ftSW 
fci4 1 0 2 0 n mX'h 0 . £Lbb>& « 4bhtt4 0 n 

m<7$mmytx#'y vimti&i&x'hh. 04 (b> t 

(4. Tn-^SOjWjWEattT* 1 ). ^D2 5co?g 
**»«J«Wvft^irCJbftfcft % tt#0£S*|£2 64(K 

BrEEEEErtc7)ifift^C0^-fX(4, 
04 (a)^^^!!^'?)?)* 1 . |B(ffiEEEEfcSii:*I*J<0 

[ 0 0 2 5 ] 04 ( c ) X^tltzzru-y<^T^4><7) 
fi(4, «5{f3 0*^6 0^gJgi:-ri»i:. 

S^k* i T'#'f. 04 (cxmx-it. ^kwiv- 
3& t ^aM2 0^^L2 4tciSJR$ix-CLid. 

k. (Ji:^i:'<0Ma4T^--7'*»^>^a^$i^t Ui5. L 

[0026] rn-r 19. 2 3 W-f X{4^t:RR^$ 
*i4\ **780nmOI/-: T3fe8Sr. i^nScO. 6<^) 

aKTn--rft:Jfc*»*t*-i k Sr#i. S k . 'mttX* 0 
4 (a) <ni&&imft&&M<?>lE1iB<7)-m$: 3 4 jtz 
mk-rSO^iLV*. ifc. 04 (b).0>*£42: K 
BEEEEtw^^T^ 2 ia<0*$ (4 3 £ 4 m^Jg ftiZ.' 
btmtV^tK WBBEEEEfc*K*23aii. JJETSfi^ 
ifiSN§ft2 6<0X^-/ M^-fXici-j-CUl* 

[0027]H5U. ra— y2 7**PMBB«T*'3. 

*^!I*ig^*iWI^$iX. P3^<OiaP 2 9*«m$nT 
V^^O^cOWT'fei) . Zcr>1gr£>lZt5^X i>.j5&m% 
3 0 X(4. IBP 2 9 <Trk% $ tCi63tJS 2 8^<03t 
<0L*d*ai$£flni.*:i>«9k$r9\ ©/h4 0nmgjg 

l?^L^04 (c ) <Ddi-&kl5|«. 
3 0 6 OggJ&k -TSk. KVi«MWi*»4ii: 

[0028]7n-ri9. 2 3.. 2 70«t d=5r^P$: 

-r<cWt-Cff*>*fc'Cv^ft. ^9i.J4*. T7°5-< H • 7 < 
VVX. Xs?-X^ ,]R6'9*. .1.9^)26 1 2IA>*> 
2 6 1 4H(Aw>l«ed physics Letters, Vol.69. No. 19, 
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PP.2612-2614.1996)t;tt. 06 (b) <7)Z b < , To 

$ < , %j%cD&ftcr>Tmitt* <-r&ztx\ &mm 3 

jmffiSrfflvxWjr. (b) coidSr. igjiSS 

h'-7^y7X-V^-XH7 1^ 13^17 5 
6Xft>& 17 5 81: (Applied physics Letters. Vol.7 
l,No.l3, pp. 1756-1758. 1997) fcli. I6.(c) <?)Zb 
<. 7n-^3 5 ~7u-7n3»Lmztt LT 

[0029] 07«. mimxy'lyzj&mittml 

'yyKtfHMHEL 07 (b) ^7(a)tfDFF(C^->fc- 

[ o o 3 o ] 07 (axctjv^T, #5Wfc»9i$*ft&» 

1 H 2 *«R. 

w<7 Kasw-wixufear - ^mmxHt. 4otc# 

WSilfc't-y K20*jWRItMlTV**. ^-y F2W+ 

TV**. 7 , o-r4{:«l 07 (b) IC^SfrO^ ± 
3(CJVSftl Onm^lSlS^-f -( y^ZtiX 

>«6jWcm0nmfflfij«S*VO**.'H7 (b> 
Tli, &im5 fc«KI&jlJS<?>flm6 i: LTS!1*<0« 

3 «3HT» , W£m-7'o»^id*air ?x-7&<o 

-*>§|3 9#ftnmj£jBt$*U ^iWWH^Wf 

mawi o r n mwftztix iv& . zntr-x>m t m 
txmtm fit?si 2^E».-;s*3W i f*>*v- 

[0031] Bj8U. S±lX5>f rfcfflUfoWMI!*) 

m=<nwmx-h s. 18(a) it*mmi<riffi&m^ 



"/Ycngmm. 08 < b ) 12, 08(a)cOGG(C-?--5^ 
BllB0T'£>i>. 

[ 0 0 3 2 ] 08 (a) fcfcWC . #WftaH8fcft**» 
.^**^5-f^l±s:; rfcflHHEfiSttl l<o 
#±<OttJB*«l»*-&fc»fcRtt^*ijfe^^-y H2. 3# 

^ -y KtfHf? 4>frC v ^ 4 . -5-co d *>0— ^cdvn* - y b' 2 

*»wci±. F2fcBHt&;h^4oo^;&*ifc/|v<< 
•y HtfJWStt, ^' y h* 2^iJ«tl/^-y F 3«XX54 ^ 

-fS.ri:fc«fc9, yu--/A<r>^--{X(r>nmzi.^-f. 

SKtSSTf & i tmi.. *fc , A* -y V 2 tcfgft^ix 
. ^4-5C07i-i>J$^/jN/N o -y HO«SI±. HJifiSII 1 fcH t 
i^tc. 7'a-7 r 4<OS§J:0fi* s tw^<^^rs. * 

[003 3] ±ieHSS^j2*3il^3-C't2. Tn-^fc L 
H2(a)<WR«>i>^«(CfcoTiMHLfc**. 0 

tcMLTt, ^H«fe:iat«2*JJ:V3<»>^9^^B 
[0034] 09i>«fcU f 01 0«. 01?Ei><o08tC^$ 

[0 035].*r, 09(a)c7)«t3^ fflRlit, 7 
>M^^h4 0 2rM^ fS3t. SWLLT. ^yH2. 
3. t$Ztfrv-74*imr&tM&>*iVX?hL 
T38W. at:-. 09 (b) i9(a)T*M§ 

y-f^y^y^izx*): «R 1^*3^-4. 09 

( c ) <0«fc p 7 =r W/y'X h 4 0 SrBfc* tfefl, ^ 

v?.V>y&%b'lz£ OricM-TS. 09 (d) <T> 
X olZ^ *ytT— A (Focused Ion BeamifcTFF 

I B i:B&Sr$-& ) 4 1 frJBVifex .yf-y^K: «t "5 . /n 

-r*W€tf»»fclnai'r&. f i - Bjnifcfe^Tti, ■« 

V, t-Am8t«r»l Op A^Jgi:^. i<0i:#cr)F 
I B 4 1 om^{4St=t5»tS t'-^lf-f Xti. ft 1 0 n 

IgT-ftS . F I BflnXtCiS WC«. JBI^*"9-^T 
/Mi-fsJ-^^SMtUWfe. flafii-6 2ac« ; Hl*fc 

jaPWC- i)*^>®%lz?fo Z bifiT* h . ±ie7*n 



«3 » 
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£31 LX :* V fcro-TXfliil-f ^'O^gg'vBS 
StL=5r#£>x-/^:/£?T3. ^^J; 0, *ifctf)3§g 
<rm\±m35Wfrt)~ H^ao^tJnx$^l>. Tn- 
^l 3^2 3$r^Sg-r5^{4. £ftT^Ql#&;b 9T' 

T'9 OSlHllg^^. g^OX-y^-^^^h'-AcO^r 
9 0Jg£3r-f Ift^-y H 2<r>f%*mLX 

*^(of i BtmzmmLxy'v-T'&imi'Zzkiz 

<iai"C*4. F I BSllXO^ H9(e)c0J:dfc, 

-CUV*. :ro-Tco*;b.9?)*£ISaj$i2\ ro-T± 
(e&E!BI5£j£IB|-f4. ©^CcU7 h^7&tcJ:0, 

Bfc£U 09 (f) £±53:, m&fc^y vowm* 

[0 036] S&K, -^frfeeTSSSilfclBPfc**- 
Srn-T^f^-rs^i. @ 1 0<O J; o (c, ^fi£L 
£09 ( f ) Ott^cOTn-rtC, B^{$ffi*>£>F I B 
4 1 £H8»U **MMJ-t«Mrt-4.' iP^#§<^ 
>Ni, 0 1 0 Lfc«J 0 £.»*fcM*i'f4 C k iz.Jn 

fcf , 0 1 QC^bfcrk < , f fl»$iiftrn-r»jt« 
OPPffik'Srfl , K<01S$ k# 

fcv*. L*:* 1 ^, -7^-7jfe«#E*»ttl 1 k«3i 
«SW h i k 3&ftSr< . Mft£fttf> S> C k jPT # 

4. 06 (b.) , (c:) l,z^ixtzim?£m#.<?) 
7v-7£imi-&m&i. EJ9 ( d ) <0F I BJnI«0 

[ 0 0 3 7 ] 0 1 1 lii *ft®03B&ltilfr<v KfcJSfl 
Lfc*BE«!l4iSa««HaBIT*6 . fe$i«ft*«f 1 0 
*iJ:l^BE«at(«ll lfrt>1thT-< *9 4 3te, 
4 2 feX t> H^- 9 (caSISS ilfclfi 4 4 

fcK0W»tfeit"CEBtf*. £*>EMB«McJ:9BI2j&» 
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